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Motivation
Aerodynamics Affecting BVI Noise
– Inflow
– Blade Loading
– Advance Ratio
Flight Test Uncertainties
– Inconsistent Vehicle Flight Path
– Inconsistent Vehicle Velocity
– Atmospheric Effects (Wind, Temperature, Etc.)
– Blade-Blade Variations
– Variable Weight (Fuel burn)
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Wavelet Transform
Wavelet Energy
Inverse Wavelet Transform
Morlet Wavelet
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• (28) Wireless Acoustic Microphone Systems 
½” B&K 4189 – 25 kHz sampling
15” Diameter ground board
GPS Receiver
• Weather Systems
– Tethered Weather Balloon 
• Weather Sonde (200’)
• (up to 4) Temperature, Humidity, Pressure Sensors (~50’)
– ZephIR 300 LIDAR System
• Wind velocity at 12 altitudes up to 1000’
– (5) Ground Weather Stations
• Located near Mics 1,11,21,24,27
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Experiment Description
Vehicle Characteristics
• Aircraft Navigation and Tracking System (ANTS) 
(20 Hz sampling)
GPS Receiver
Inertial Navigation Data
• Air-Data Boom  (5 Hz)
Outside Air Temperature
Static and Dynamic Pressures
Wind Velocities
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• BVI noise can be strongly affected by weight
– Vortex Strength + Tip-Path Plane?
• BVI noise highly variable
– Up to 50% of normalized standard deviation
– Can be used to identify secondary BVI events
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